a b s t r a c t
Knowledge of the position of one's limbs is an essential component of daily function and relies on complex interactions of sensorimotor body schema-related information. Those with Complex Regional Pain Syndrome (CRPS) express difficulty in knowing where their affected limb is positioned. The aim of this study was to determine the degree to which experimental data supported the reported difficulty in limb position sense. A controlled experimental design was used to measure upper limb position accuracy amongst those with CRPS of one arm. Position accuracy was individually measured in both arms and compared to a known target position. Video captured each of 36 trials (half with arm in full view and half with vision obscured). The error in degrees between actual and known targets was determined using video analysis software. The Brief Pain Inventory measured pain. A subjective mental image representation of both upper limbs was documented. The CRPS group had moderate pain intensity and were significantly less accurate in positioning both the affected and unaffected limbs compared to controls (p < 0.001). Position accuracy of the CRPS affected limb significantly improved with vision (8.3°in view, 10.7°not in view). Subjective mental representations of the affected limb were visualised as distorted. Evidence of bilateral arm positioning impairments in unilateral arm CRPS suggests that central mechanisms are involved. Cortical reorganisation in regions associated with the body schema (i.e. primary somatosensory and parietal cortices) is proposed as an explanation. The exact relationship between pain and limb position deficits requires further exploration.
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Introduction
''If the pain is very intense, even if I am touching something else I've got no idea where my arm exists" [27, p. 115]. This description typifies the difficulty that those with CRPS express in knowing where their affected limb is positioned [27] . Knowledge of the position of one's limbs plays an essential role within the motor system -enabling accurate and smooth movements to be performed [13] and is a necessary component of daily functioning [18] . This sense involves a complex interaction of proprioceptive, vestibular, somatosensory and visual inputs from the periphery that interrelate with motor systems [13, 19, 22] . Interpretation of this multisensory information within the context of a centrally maintained representation of the limb or 'body schema' provides our fundamental sense of limb position [21, 22] .
However, subjective perceptual disturbances of the affected limb are suggestive of distortions in body schema amongst those with CRPS. Features such as a desire to amputate [8, 10, 27] , perceptual distortions in size and shape [27, 31, 32] , lack of self-ownership [12, 14, 27] and hostile feelings [27] have all been expressed by individuals about their affected limb. Cortical reorganisation in regions associated with the body schema (i.e. primary somatosensory cortex, posterior parietal lobe) have been revealed by brain imaging, providing further evidence of body schema disruption [28] [29] [30] 34] .
Given that limb position sense is integral to performing movements it is important to note that motor dysfunction is well recognised in CRPS [4, 14, 15, 23, 25, 37, [44] [45] [46] [47] . Brain-imaging evidence of altered neural activity in motor cortices has also been found [30] .
Despite acknowledged changes in body perception and motor function little is known about limb position sense and performance in CRPS. As such the aim of this study was to determine the degree 
